Methods

Extended Computational Details
Conformations for the ammonium and neutral amines were generated using the LowModeMD method in MOE 2012, an exhaustive method that took on average 1 hour for compounds 1 and 8 using a criteria of keeping unique conformations within 5 kcal/mol (maintained throughout the simulation such that any conformations above the criterion are automatically discarded) and ended only after 50 consecutive, non-unique conformers are generated. The MMFFs force field was used for energy calculations. The conformations in the lowest 3 kcal/mol were minimized using MMFFs with GBSA and clustered using the Schrodinger Suite 2012 (Update 2) MacroModel and Canvas packages. The lowest energy conformation of each cluster and the lowest 1 kcal/mol were optimized using B3LYP/6-31G* with and without Poisson Boltzmann Finite Element (PBF) solvation. Both methods provided extremely similar geometries, particularly for the lowest energy structure.
Free energy was determined from the lowest energy conformation at B3LYP/6-31G* for the amines and the ammonium ions of 1 and 8 using B3LYP/6-31G* unscaled frequency calculations calculated at 298K. Single-point free energy of solvation was calculated on these geometries using both the Poisson Boltzmann Finite Element (PBF) and SM8 continuum solvation method as implemented in Jaguar version 8.5. The calculated values for these 4 species are given in Table SI 2 for ∆G gas and Table SI 3 for ∆G solv . Table 3 in the manuscript reflects the sum of the difference in gas phase free energy and free energy of solvation of the amine and ammonium diastereomers. A more typical thermodynamic cycle used for non-isomeric compounds is detailed in the next section. As noted in the main text, the PBF and SM8 solvation models give fairly different free energies of solvation: 3.1 kcal/mol for SM8 vs. 1.6 for PBF for the amines and -4.9 vs. -1.2 kcal/mol for the ammonium ions). This difference is consistent with previous publications (e.g. Marenich et al. J Chem. Theory Comput. 2007 , 3, 2011 -2033 though it would be expected to be less significant for diastereomers. The solvation energies alter the predicted pKa difference from the gas phase free energy in the same direction.
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Relative pKa calculation using a typical thermodynamic cycle A thermodynamic cycle often used for calculating pKa is the following as reviewed in Toth et al. J. Chem. Phys. 2001, 114, 4595- Using this equation, a pKa difference identical to experiment was obtained. This level of agreement was unexpected but the accuracy is greatly helped by studying diastereomers.
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Supporting Tables   Table SI 1 : Overview on LogD and solubility data. 
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Synthesis of 9 and 10
General Methods. All oxygen and/or moisture-sensitive reactions were carried out under N 2 atmosphere in glassware that had been flame-dried under a vacuum (~0.5 mmHg) and purged with N 2 prior to use.
All reagents and solvents were purchased from commercial vendors and used as received or synthesized according to the references. 1 H spectra were recorded on 300 MHz spectrometers. 
